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some	 of	 the	 incompressible	 quantum	 liquids	 in	
the	 second	 Landau	 level	 (LL1)	 realized	 recently	
in	the	high-mobility	GaAs	quantum	wells	[1],	are	
the	most	 promising	 candidates	 for	 the	 physical	
realization	 of	 hypothetical	 non-Abelian	 anyon	
quantum	 statistics	 in	 two	 dimensions	 (2D)	 [2].	
The	 idea	 of	 non-Abelian	 statistics	 has	 recently	
attracted	renewed	interest	in	the	context	of	fault	
protected	topological	quantum	computation	[3].	




spinless	 composite	 fermions	 (CFs).	 A	 couple	 of		







tally	 observed	 incompressibility	 is	 a	 convincing	
argument	 in	 favor	 of	 the	 physical	 realization	 of	





energy	gaps	at	n=1/2	 in	LL1,	both	 invite	 further	
studies.	The	situation	at	n=2/5	in	LL1	is	even	less	
clear,	 as	 the	 two	 adiabatically	 disconnected	 RR	
and	BS	states	(with	distinct	braiding	properties)	
compete	with	 each	other	 and	also	with	 the	 Jain	





the	 search	 of	 non-Abelian	 states	 in	 LL1.	 Indeed,	
from	 the	 analysis	 of	 computed	 energies,	
excitation	 gaps,	 and	 correlation	 functions,	 we	






Haldane	 pseudopotential	 with	 arbitrary	 three	
leading	coefficients	U1,	U3,	U5	(and	Um>5	=	0),	and	
studied	 the	 phase	 diagram	 at	 various	 filling	
factors	n.	The	calculations	were	carried	out	on	a	
sphere,	where	 the	LL	degeneracy	 is	determined	
by	 the	 single-particle	 angular	momentum	 l,	 and	
different	 (universality	 classes	 of)	 ground	 states	
are	quite	conveniently	distinguished	by	different	
“shifts”	 g	 defined	by	 the	 relation:	 2l=N/n-g.	 For	
such	a	series	of	N-electron	states	to	represent	an	
incompressible	 liquid,	 the	 ground	 states	 should	
be	 consistently	 non-degenerate	 (total	 angular	

















































different	 g,	 this	 settles	 the	 situation	 for	 n=1/2,	
competition	between	the	BS,	RR,	and	Jain	states	
at	n=2/5	(g=2,	-2,	and	4,	respectively)	must	still	




by	 including	 charge-compensating	 background	
and	 aligning	 the	 energy	 units	 e2/l	 (l	 being	 the	
magnetic	length)	to	become	independent	of	g.	
The	energies	E	of	the	BS,	RR,	and	Jain	states	
at	n=2/5	 are	 shown	 in	 Fig.	2,	 for	 both	w=0	 and	
3l	 (a	 reasonable	 experimental	 value).	 Since	 all	
states	extrapolate	to	nearly	the	same	energy,	the	





additionally	 including	 in	 the	diagonalization	 the	







LL	mixing	 is	probably	 insufficient,	 the	 tendency	
is	fairly	obvious:	it	is	the	“parafermion”	RR	state	




n=1/2	 in	 LL1.	 In	 Fig.	3	 we	 plot	 the	 correlation	
energies	E	 of	 the	 spin-unpolarized	 (S=0)	 series	
with	even	shifts	g	(at	odd	shifts	the	ground	states	
are	 degenerate).	 From	 the	 limited	 data	 (N£12),	
we	find	that	only	those	S=0	states	with	g=2	and	4	
might	 possibly	 have	 lower	E	 than	 the	MR	 state	





































































due to LL mixing at B=2.6T
	


































ground	 states	with	 even	 g	 and	 of	 the	 polarized	 (S=N/2)	
states	with	 	 g=3	 (MR	 class),	 all	 for	n=1/2,	 LL1,	w=0	 and	
3l.	Crossed	out	points	were	excluded	from	extrapolation	
(states	aliased	with	n=2/3	and	g=-1).		
